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Fault movement in the northwestern Ashigara area, central Japan,
since the Middle Pleistone
——Process of superficial deformation along a mechanical plate boundary—

Ken-ichi KANO*, Makoto SOMENO**, Yo UESUGI*** and Tanio ITO****

The northwestern Ashigara area, where the mechanical boundary between the Phillip-
pine Sea and North American Plates is thought to run through, has suffered a series of
violent tectonism during the Quaternary. The precise analyses of faults in the area reveal
that the following fault movements have occurred there under an approximately N-S
trending compression since the Middle Pleistocene.

During the late Early to early to middle Middle Pleistocene, the E-W trending Kannawa
thrust was active to form the fundamental geological framework that the Miocene
Tanzawa Group occupies on the north and the Lower-lower Middle Pleistocene Ashigara
Group on the south. The activity of the NE-SW trending Shiozawa fault system with a
left-lateral and NW-downthrown normal-slip component followed during the early to
middle Middle Pleistocene (about 0.5Ma) to the early Late Pleistocene (about 0.08Ma).
The faulting caused the westward migration of sedimentary basin which was filled up by
the voluminous coarser clastics derived from the Tanzawa Mountains on the north.
The early phase of the faulting also caused the steeply dipping structures of the Lower to
Middle Pleistocene beds. The slip-sense of the Shiozawa fault system changed to left-
lateral with a NW-upthrown reverse-slip component at about 0.08Ma, accompaning with a
overall rapid upheaval in and around the area. As well as the Shiozawa fault system, the
faults of the other trends, which may be also active during the late Middle to Late
Pleistocene, cut and displaced the Kannawa thrust, resulting in the formation of com-
plicated faulted structures of this area. These faults have become inactive in the Holo-

cene, although the overall upheaval has continued until now.
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51200% < O A TRRIIOWIE» & T — 5 2ED,
DL ZEENEET 2H I EAD LS ICL
T, &ML IS5 % HE L7z (K10),

ESR #£RAlFE

AHIHOEF 8 7 FTIZ BT ESR EREIEEIC &
DBESOEREHE L2, *ORERIIFEE,
(1983) 36 & UMk - 1BH (1984) TRIEIC D228,
Kem CHABREMSORTEED TF — 7 2 HiR
H32(FR1), KHIKTIZg=1997 D ESR{EE*
BRALZSEE, BAOFEROT 7 7 2 & LB
DB & OVIHTBEMR & HEE S Wi BB B I
Rk L SBRIRY & 75 2,

IV. EWE(R)nie#E
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Fault plane

Striation

Range of U1 on
Left-reverse slip fault

~—. Range of U1 on
Right-normal slip fault

IS TBBHEE ik GEIZA X ER),
Evaluating method of paleo-stress field (see explanation in the text).

BT 22~6 L TOSMBOBHE & APEAL
B X L HEORBHRHBIH»OAT, a5
D EEEDERE T 2 LA, BidL 72 EWEBEO#
EERE YD, L FHRERY R ERERL
Y 5 HBECE % 7F - 7o A LB kml_E 2 K& b7 /E
PRETE S, ZOME% HEE KB - mFs, 1
WO BT A B < RBE R O e
(KT6 /g (B% - B&, 197D N T 3,
Z DM AN AT 8 > T & P65 a1 B8k L
TWizbnEBbndhs, L NFMOMEIZL > T~
WrahTsH (KTI~58E), ER-ERI b LEL T
Wi (g 1), 2oz, HERE»SESh
BIGSBTIE—E LR H 7w (K 10a), 2 OB
[BILENE L-WE Y > ¥ 245 (FFEiE 0, 1978).

2. E-W %7 ~n#EKR)

AR LM & 1213 PATT 5 WNW-ESE~E-W
~ENE-WSW + 65~90°N~75'S £ « tER 2B T
LMIETHS, REFREON 7Y 24>, KWEILtH
BELWELYIZ2 2, ZofMOKE» S YIsn 3,
BWMEBOEMEIAHTH S, 205 bEHRL 7
KRI1WiE (11) i i3AFEF e, AF: EEH=1 :
1 2 RTHEREIED s, WMBIECB T2 2
WEBEOBORVEVLS,LS, AT RVESEE T
22E0by»s, ZOWBD KR1— 2HIAICB LT
13+1.5, 12+1.5, 1343.0 X 10* year B.P.® ESR 4
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Fig. 10.

Paleo-stress fields deduced from the striations on the fault surfaces.
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#1 ESRERBERBE. *1 . HRAGHGE, *2 . FERIMHRE, *3: ESR #MRE (%1, *3 0E
DO—ER 1Rk - BH(1984) TEE), FT. 8T 778074 v 3>t 7w 784

Table 1 Results of ESR datings.

*1: Total dose, *2: Annual dose, *3: ESR age (some

values shown in *2 and *3 have already been corrected by ITO and SAWADA (1984),
F.T.: Fission Track age of the marker tephra beds.

This Study IT?lgegtB)a L Td(KR) 1 D *2 t *3 Geological
Inferred
Fault Name Td A TdB t=Td A/D Age
and Fig. No. | Loc. No. 4 4
Loc. No. ©=1997) | (g=2001) |(mR/y) |(10'yB.P) (10’y B.P.)
Ko El S-1-w 35+7.0 73121 51%10 >S-1r
S-
Fig. 10 S-lr 5+1.0 21£8.0 74%15 <8(F.T.)
Ks-E2 S-2 10x1.0 - 1515 ?
) N-l-a 9+2.0 11£2.0 68 13£3.0 >N-1-b
Ks-4 Fig. 11
N-1-b 4x20 14£20 58%3.0 <6.6(F.T.)
S-3-a 91+1.0 52+2.0 13x15 ?
D1 9 Tiex 10 C.2. L Q—+1n A7 +9 N 19411 2
IR1-Z Hig. 1 O-0-0 o< 1.V 4( 2.V 143110 4
S-3-¢c 9+2.0 - 13£3.0 ?

RELEoN(EL).
ZOWBOZEMR & 13T —EE AR T
~EBIZ TS Y LT o WHIREE 115 (K 10b),
3. NE-SWIiESRE#MT ~NHEXR(Ks, Ks’, S)
COMBRCBET 2HBOIX L A LIXN20
~60'E-75~90° W oM - @Rt EH L, —&ic 90°
~TSEDERZL 24N B ond, RIS
WRMHED BARERE T T, ZOKBRIZ 10m T
DR TETL THE L, B cm~% 10cm O K [FH
HOMBA Y 2b DI NS, TDLI BT
BRLBOLHY YRS OMBOER - ER 2 RE
LT L eRL, tEMMIE2, 6, 7)TiE—
DOWIEE L TRIEL .
COWERKER I, JiAR L7 IBHES L O SBHE
ZPEITRERS 2 b DAY ¢ YBEAEAM X
HRWHBDA YA 7))L, YBHEEEA LARKSZ
bOEMIEERDHD(B YA ) LD 2EENED
Shtz, MIBEODIZ L A EBEER ZOT, B
EWEBRS, BEFIFWER S 2 D2k 5,
ZDILEMNMEBENEETE3MBL 2oL IcDOn
TEHE7, 8BIUER2IWTRLE., W54 TOWE
BAHTFLUHMITILTCEELTWLEIDbITIZEWY, 72
2, SSWIBIILERTIXA Y 4 70, & TIEB
A TOENETRT, SOMETIZA By 1 7D

WIBEEIED &, BAFEMCIIREBSTB Y A
TOEMERNTOEREBTITA S A 7OEM %R
T.INE AS AL TOEEE LCKEREH-TB
FATOEEPBEB Z oo gEE 2 REB L Tnwb, &
8 99, S10, SI6 MBI oW TR EBL 5D 54 7B
TEHRETH 3,
Az47
S1, S2, S3 DAL, S5, 6 OEEELEE, S6', S8 WifE
HZHIUCET 3. Zhbid SBHEIC 15~55m 2
EMREE Y 2, FFREEO S RENT L 15~
70mBELAICTLET 5. S596 Bk & 1rS6’
KifEi2 IBHE % 10~40m $REFRRES ¥ T\ 5b. F72
S5 T B I M A TN ) KT8 (KR4, KRS KTE) %
25m MBI T3, S14 KEHO—ERIZKTE &
BPLABTINIAL TZBTBLDERbNLAD,
ENRIIBEETEL W,
ZOMBOE®L S IZIFIEF I CRCch~EA
WYL o AR 115 (K 10c).
B4~

Ks,Ks',S3 DOFEGEE, S4, S5 0—EB, S6, S7 Wif@H
CHIWCET S, —MIC BEE & REEHE D 2R
355, 2055 Ks WiEIZHTHIZ2 (1975) Tid
BHE O S HNWTE L & ntz, BTEHIZ (1975)
TRA SN FHRBE BB - BT 2BH
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oogoo
0% 0
/ Fault

Ks Fault

x2 WHRWBERLERELNBOEVEREES,
*1 YB:BRFHBE o — 4B & OB, SB: BB £ 72 I3FHRBE: - ESEEB & O
BEH, B BB AITOER, 2aB, £ 034 +2B L 0 FREASHE, AW (AN): k/S8H
GO Eo¥wEkES [m], AE (AS): BiEH (3) BIOEHES (m], VS: AERE [m]
*2 Nu:dtflEH, Wu:EE LR, Wd: BERITR
*3  Ss:EMKESE (m]
¥ R:EGHET~ND, L:EFT~D
*5 R:G#ETRY, L:A#T N0, Rnor: AT D IE, Rrev: AT, Lnor: i
FTARDIE, Lrev: AT, () fERED KRS D& v A B8
6 BELSEWRTCOERRBETIIZL (KSR

AT R B (MERK 6 BR) OV — v 7,

B11

Geological traverse map along the upper reach of the Tokoromi Valley (see

Fig. 11.

location in Fig. 6).
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Table 2 Displacements along the Shiozawa fault system and the Shiozawa Thrust.
*]  YB:boundary surface between the Suruga Gravel and the Younger-Tephra Formation.
SB: unconformity surface between the Tanzawa or Ashigara Groups and the Suruga
Gravel, IB: unconformity surface between the Ashigara Group, and the Hiuchiishidake
Formation, Kokubyaku Formation or Suruga Gravel (IB Surface), AW(AN): Altitude in
the W(N)-side of fault [m], VS: vertical separation [m]
*2  Nu: N-side upthrown, Wu: W-side upthrown, Wd : W-side downthrown

*3 Ss: strike separation [m]
*4 R:right-lateral, L:left-lateral

*5 R:right-lateral, L:left-lateral, R-nor : right-lateral with normal-slip, R-rev: right-lat-
eral with reverse-slip, L-nor : left-lateral with normal-slip, L-rev : left-lateral with reverse-

slip, () :dip-slip sense unknown

*6  showing the strike separations in loose sense (see in the text)

Vertical-separation *] Strike-separation *3 | *5
Fault Name
and YB SB IB *4 | Slip | Type
Loc. No. AW | AE AW | AE AW | AE Separation Marker Ss
anlag | “*lanlag] " an lag] V2
Ks -2 540+ 470 MIN 70Nu|540+ 446  MIN 94Nu -— Tanzawa Gp *6 400L L B
-rev
-5 - 436 400- MIN 36Nu - 1 e
Ks -1 - 43 436 7Nu - --L Lrev] B
S1 -3 464 463 1Wu [446 454 8Wd -— Tanzawa Gp *6 50L |L-norj A
S2  -1b ——Wu Tanzawa Gp *6 15L |L-nor| A
S3 -1 - Tanzawa Gp *6 0L | (L)
—~ili {492 495 IWd 459 477 18Wd - --L L-nor
A&B
_2 493 490 3Wu o . L
493 462 31Wu L-rev
—iv 459 375 84Wu -- -= --L
S4 -3 495 470+ MAX 25Wu (475 447 28Wu -= --L
—i 499 480 19Wu | 488 448 40Wu - ~-L Lrev] B
-4 490 475 15Wu [460 441 19Wu -= --L
S5 —la -—Nd KR4 & KR5 Faults 25L L
-nor
—i 480 478+ MAX 2Wu 465 520 55Wd -— --L no A&B
-2 - 416 386 30Wu -= --L
L-rev
-4 440 438 2Wu 407 400 TWu -— -=-L
-5 436 436 0 3714 39 22Wd | 370 396  26Wd --L L-nor
S6 -2 478+ 464 MIN 13Wu (520 454 66Wu - --L
-3 478+ 475 MIN 3Wu 520 433 87Wu - --1L L
-rev
-5 —— £29 416 2BWy —- —- *lAgB
-6 451 440 11Wu (412 407 5Wu -— -
~7 - U5 360 15Wd | 308 318 10Wd i L-nor
S¢ -1 - 60 34 14Wd | 318 359  41Wd --L Lnor] A
454 422 32Wu
ST -2 469 460+ MAX 9Wu -— --L
433 402 31Wu Lrev| B
-3 -- 386 381 5Wu -- --L
S8 i - 402 439 37TWd -— --L
Lanor{ A
-5 —-= 389 421 32Wd -— --L
S12 -1~3 = —Nu, Wu KT3 & KT4 Faults 300L {L-revi B
S13 -2~6 —=Nuy, Wu KT4 & KT5 Faults 1000L |L-rev] B
STi-1 475 450+ MAX 25Nu (433 386 47Nu -= --L Lrev|{ B
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O 5m
g
Holocene deposits  Suruga Gravels
Air-fall ash & c
Talus deposit — Fault
Gravel Tanzawa Gp. ---~  Fault(inferrd)
Lapilti-tuff (40)
Younger Tephra Fms. 74}/4" g?qltt_plane &
Jai ] Brecciated riation
Water-laid ash | apilitut (RAKE)
Fractured
4 Lapilli-tuff

B2 a: BRI EREOBMEBE*EMN S ¢ 2 Ks B L U Ks W8 (Ks-5 8 L U Ks'-1 H#i5) F
HOMER 7 v F~=v 7, b: abiEDOBHER 7 v F.
Fig. 12. Geological sketch map around the Ks and Ks’ faults at Locs. Ks-5 and Ks'-1 along

the upper reaches of the Nishizawa River.

(Ks- A1 5) TIHEE  KFE=1: 1 OMBLRED
mOoOND, iz, ZOZHEHD SR 100m O Ks-
SHIA THRIBROWIESRE R b DMBEE D 5> h
5., DI ZOHFETIE, ALFEICHK) 15m ~72TT Ks
Wi L TL, FERROBEI > X % 4 Ol & (Ks'#
B)nE ot s (12), KsWifgizdbHAICER S 1,
Ks-El #i53 T SB E %, [[] E2 #i &0 THifEaH

b : outcrop sketch at Loc.b in Fig 12a.

TROWE(KR1 W8 2010, & & FHRERES I
HE L Tw3 (K1), BY A 7oWEoh Ty, =
D KsWiBDZNME, b L R KsSWBZDirEL ¢
WS 2ERMONTE b FDIREMENR L A X
<, BEMBEER EEO Pm-1 OSERREERKS 1X 90m
Lk, BTHIES (1975) 13 2 OESELEIC
HIBbDERR LI, ZOWEIZRBHIF E 400m
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1—w)»* % 51 £10X10* year B.P. D{E» 15 72
(7% - BHOQ984)NK 6 ). Ks-E2#imh 51
151£1.5X10* year B.P. nfi#*, Ks-4 #th & (X12)T

1313£3.0X10* year B.P. & 58+%3.0X10* year B.P.

NErELNZ(FL).

S3 W7 E (3 YB i 12 84m, S4 W7 B 13 SBHE 12 20
~40m, YBEIZ 20m FiEDHERBEL2 5 2 Tw
%, SSWIEIZRERD DAL A TOWBTH %25, £
i3 % ST1 MBI Tid SBEICHEA 30m D B ¥
A 7ONERESS 2 T b, S6WEIX SBEICE

K9m D, YBHEIC I0mBEOHRERBEL S 2 2.,

S7Wigix SBHEIIC 30m 2D, YBE!IZ 10m EE
D$NERME S 2 5. B, HEELO SI11, 12, 13
BEU 4 MBO—EIZFHAOHE & O YIKTEIR H
AT H %03, WiBHRRCHEE KOO S
BSOS RTBY A 7OMBICEDONE, 2D
5 S12 WifB |3 MR LW B o KT3, KT4WiE %
300m, S13 Wr/@i3 KT4, KT5 ¥ % 1000m 7E[EkE
By 5,

ZDOBIBR» S BONILEZBROT — I BIZE <,
FIZE T, L E~FAET S VT b e B D
2 (X 10d).

4. ERE EME(ST)

ST1, ST2 i@ Z LB+ 5. ST B S6 Wt
& STWIBOMICEIE L, N65~85°E -48~35'N N
£, EEEEL, RETHEROKES Y % b
D, ZOWEIX SBHE % 47m, YBE% 25m DL LA
ERES T IEME IO FEMETH L (R 2), ST2
2 EW-45° N OER-ERV 2B T % EWREEHT 0¥t
BT, THRANIIE Im 1E bl > TS, 12
VEDOENERE TN EMERT LD ICHRE) - B
LT3,

5. N—SHBMT~NKEBER(P)

ZIER— AL T 68~90" E~T0W D E[f) « ERI %2 H
T5%., 205 bEANIOKERETEMREE L FHRBE
EOBERE LT PIWE(EF - B, (1970 0P
B R KDEMES b b, fMiEE LE L R

P E1 km BIEEEITAD CEMNMIETWE, £
5« Bo (1977) O Wi fERE M S (P3-1 #125) 1 33RAE T
B EHCBEDLDIWBE AR TE RV, 20
P3 WiBfTL O FHRBEENIC L PY, PABIED X 5
RIRFIOW BHREHRE >N 5, P3MIBIIREADE
BEMWEL, P3-2~4 HISA(HETIEEIAL S EO/NE

Alluvium &
Talus deposit

A ) —— Minor fault
Ashigara Group

~. Fault

~~~~~ Fault(inferred)

1 Tanzawa Group (%485  Fauit plane &
: p (2, Striation( RAKE )

K13 a:fEGHE TN E (KR2) & Zn%E/NE
iz % 2 NW--SEL#3 XD ME NI (NI1-1
HL), b BIREETXOEE(S12) L 2h 2%
fiix ¥ 2% NW-SE G T DM (N2) (N2-1#h
=).

Fig. 13. a:Kannawa right-lateral fault (KR2)
and the NW-SE right-lateral faults (N1) which
displace the KR2 fault at Loc. N1-1, b : Shio-
zawa left-lateral fault (S12) and the NW-SE
raght-lateral fault (N2) which displaces the S12
fault at Loc. N2-1.
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IREBETROWERO S2EE2IM > 7 F &85,
N3WiB X EMEHTOMER S L LR -
‘o /K& % 1.3m EFEREET 5,

N2 iB DO WSS » & 1%, LR A TIE
IZKFED o HHETE x5 (K 106),

V. thEd & =2
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LRI, RO RRBES A OKRE S IR
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51 BMECBI2HBOERK—EREBEMEBEIR7~9, 11E2HR).
*1 a~k FA—BENOME(IMIELEE)
* 2 BFEEAt» S OAE
* 3 Vs:$hEMREE, Ss:EmbEs
* 4 Nu:Jt@lEH, Wu: B L8, Wd: BEHITR
5 R:IEGEIRD, L!IABETAND
*6 R:A#ET~NY, L:AE#3T~Y, Nor:iF, Rev:#, Rnor: A7 <D IE, Rrev: H
BT D¥, Lnor: AT NDIE, Lrev:EBET D
% 7 N3-la~1c £ #1%
Appendix 1 Attitude of faults at each locality (see locations in Figs. 7, 8, 9 and 11)
% 1 a~k: faults in one outcrop (including minor faults)
* 2 angle from the magnetic north
* 3 Vs: vertical separation, Ss: strike separation
* 4 Nu: N-side upthrown- Wu: W-side upthrown, Wd: W-side downthrown
* 5 R: right-lateral, L : left-leteral
* 6 R: right-leteral, L: left-lateral, Nor: normal, Rev: reverse, R-nor: right-lateral
with normal-slip, R-rev : right-lateral with reverse-slip, L-nor : left-lateral with normal-
slip, L-rev : left-lateral with reverse-slip
* 7 conjugate fault with N3-la~1c

%1 * 2 *3 *6
Fault Name gense ct>f Striati .
and Strike Dip eparation (ﬁﬁﬁ%g P
Loc. No. *4 *5
Vs Ss
KT -1 N84W 50N Nu - 90 Rev
-2 N84W 49N Nu - 63W R-rev
-3 N84E 56N Nu - 49W R-rev
KT2-1 N56W 70N Nu - 65E L-rev
2 N64W 60N Nu - 5E L-rev?
KT3-1 N60OE 57N Nu - 84E L-rev
-2 N78E 35N Nu - - -
KT4-1 N57W 55N Nu - — -
-2 N51IW 45N Nu - - —
-3 N70W 45N Nu - - -
-4 N70W 65N Nu - - -
5 N87TW 16N Nu - — -
KTé6-1 N42W 52E wd - - -
KR1-1 N8OE 65N Nu 45W R-rev
-2 N75E 72N Nu R 0 R
-3 NT72E 72N Nu 66W R-rev
KR2-1 N70E 72N Nu — - -
-2 NS8OE 65N Nu — — —
KR3-1 E-W 90 Nu - - -
KR4-1 E-W 90 Nu - - -
KR5-1a N75W 85S Nu - 20W L-rev
-1b E-W 7558 Nu - — -
-1c N8OE 80N Nu - - -
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Ks -1 N38E 82W Wu L 54N L-rev
-2 N46E 70N Wu L 65E L-rev
3 N57E 82N Nu L 22E L-rev
-4 N62E 90 Nu L 45E L-rev
5 N49E 74N Nu L 40E L-rev
Ks -1 N58E 75N Nu L 52E L-rev
S1 -1 N55E 50N Nd - 80W L-nor
-2a N55E 54N Nd L 834W L-nor
-2b N60E 65N Nd — — —
3 N40E 75W wWd — - -
S2 -la N40OE 86W Wd L - -
-1b N38E 82W wd L 358 L-nor
S3 -1 N40E 78W - L - —
-2 N4OE 80W Wu L - -
4 1 N40E 85W Wu L — -
-2 N40E 85W Wu L - -
-3 N40E 85W Wu L — —
-4 N40E 85W Wu L - —
S5 -la N50E 55N Nd L 60W L-nor
-1b N40E 52W wd L — -
-2 N40E 30W wd L 40S L-nor
-3 N40E 80W Nd L 40S L-nor
-4 N20E 7TW wd L 45S L-nor
-5 N20E 85W wd L — —
-6 N20E 68W wd L — —
-7 N30E 70W wd L — —
S6 -1 N60E 60N Nu L —
-2 N40E 80W Wu L 50N
3 N32E »W | we | L 495 L-nor
51N L-rev
4 N33E 66W | Wu L
-5 N26E 73W Wu L 40N L-nor
-6 N40E 90 Wu L 40N L-rev
-7a N41E 76E Wd L - -
-7b N57E 64S Nd L - —
S6' -1 N20E 85W Wd L - -
S7 -1 N4OE 72W Wu L 57N L-rev
-2 N5OE 75N Wu L - —
-3 N40E 75W Wu L - —
S8 -1 N34E 84W wd L - -
-2 N30E 30W wd L - -
-3 N30E 80W wd L - -
-4 N30E 8OW wd L - -
-5 N30E 80W wd L - -
S9 -1 N24E 84W - L — —
-2 N30E 80W — L — -
-3 N30E 30W — L — -
-4 N20E 80W — L — —
-5 N20E 80W - L — —
-6 N35E 75W - L - —
S10 -1 N30E 75W - L — -
-2 N30E 75W - L - —
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-3 N20E 80W - L - —
-4 N30E S0W — L — —
S11 -1 N35E 75W - L — —
-2 N20E 63W - L — —
-3 N25E 58W - L 5N L-rev
-4 N55E 65N - L — -
-5 N35E 75N - L — -
S12 -la N35E 86E Wu L — -
-1b N56E 90 Nu L - -
-2 N45E 90 Wu L - -
-3 N40E 90 Wu L — —
S13 -1 N8OE 58N Nu L - —
-2a N65E 70N Nu L - —
-2b N45E 90 Nu L - —
-3 N40E 87TW Wu L 45N L-rev
-4 N58E 90 Nu L 48E L-rev
-5a N60E 70N Nu L 60E L-rev
-5b N60OE 78N Nu L 60E L-rev
S14 -1 N65E 80S - L - -
-2 N60E 90 — L - -
-3 N70E 80N - L - —
-4a N60OE 80N — L 70W L-nor
-4b N30E 55W — L 255 L-nor
-5 N20E 65W — L 60N L-rev
S15 -1 N50E 85N - L 8ON L-rev
-2 N50E 83N - L — —
S16 -1 N60E 45N - L — —
STi-1 N65E 48N Nu — 60E L-rev
-2 N8SE 35N Nu - 80E L-rev
ST2-1 EW 45N Nu L — -
P1 -1 N-S 90 wd R 10N R-rev
P2 -1 N-S 90 - R - —
P3 -1 NI10E 68E wd R 20N R-rev
-2 N-S 80E wd R 10N R-rev
-3 N-S 80E wd R — —
-4 N7W 60W wd R - -
10N R-rev
P3 -1 N1OW 80w — R
40S R-nor
P4 -1 N1OW 70W - R - —
P5 -la N-S 70W wd R - -
-1b N15E 70E Wwd R - -
-1c N-S 85E wd R - -
-1d N5W 85W Wwd R - -
-le N30W 75W wd R - -
-1f N15W 70W Wd R 258 R-rev
-1g NI10OE 90 Wd R 25N R-rev
-1h N1OW ] Wd R - —
-li N13W 90 Wd R - —
-1j N-S 90 Wd R - -
-1k N10E 80E Wwd R - -
P6 -1 N-S 80E - R - —
N1 -la N54W 76N - R - -




RAFMIBAL PR R I 3517 2 o it LUIRE ) Wi 8 15 B

-1b N65W 65N - R - -
N2 -la N48W 65N - R 0 R
-1b N45W 90 - R - -
-lc N30W 75E - R - -
1d N3ow 78W - R - -
N3 -la N60W 65N - R - -
-1b N60OW 505 - R - -
-1c N40W 80E - R - -
-2a N20wW 90 - L - -
-2b N30W 75E - L - -
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